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	What is the work?
	
	This workbook considers the formulae for ,  and .

	
	
	

	What is required before starting?
	
	A Level Unit 1: Trigonometry.
A Level Unit 3: Trigonometric Addition Formulae.

	
	
	

	Where does this lead to?
	
	A Level Unit 3: 
· Integration of functions that contain (e.g.) .
Applications: 
· Solving trigonometric equations by reducing the power of the equation.
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In the previous workbook, the following formulae were introducted for trigonometric addition:



We will now consider what happens above when the angles  and  are equal.



The above formulae are recognised as the formulae for double angles. In the case of the formula for , it turns out that using the identity  from the Unit 1 course makes the formula even more useful.
					 
					
 						
 									


[image: ]Here is a summary of the formulae for double angles. These need to be memorised. 


 					
 					
 					
 					
 					
[image: Icon

Description automatically generated]
Challenge! 
Show that it is possible to write (a) ,  (b) .
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3.

(a)  Find all values of 6 in the range 0° < 0 < 360° satistying
2c0s260=9cos0+17. [5]

(b) (1) Express 5sinx — 12cosx in the form Rsin (x — ), where R and ¢ are constants with
R>0and 0° < x<90°.

(ii)  Use your results to part (i) to find the least value of
1
5sinx—12cosx+20

‘Write down a value for x for which this least value occurs. 6]
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(a)  Find all values of x in the range 0° < x < 180° satisfying
tan2x = 4tanx. [5]
(b)  Express 7cos +24sin6 in the form R cos(6— ), where R and & are constants with
R>0and 0°<a <90°.
Hence, find all values of 0 in the range 0° < 0 < 360° satisfying

7cos@ +24sin6 = 16. [6]
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4.

(a)  Find all values of 8 in the range 0 < 8 < 360° satisfying
sin26 = cos6.
(b)  Find all values of 8 in the range 0 < 8 < 360° satisfying

4sin@+ cosf =2,

giving your answers in degrees correct to one decimal place.

(4]

[l
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2.

Find all the values of 8in the range 0° < 6 < 360° satisfying 3sin26 = 2sin6.
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3. Find all values of 0in the range 0° < 8 < 360° satistying

2+ 3c0s26 = cos 6. [6]
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3.

(a) Find all values of 6 in the range 0° < 8 < 360° satisfying

(b) ()

(ii)

(ii1)

4cos20=1-2sinb.

Express 8sin x + 15cosx in the form Rsin (x + o),

where R and o are constants with R >0 and 0° <o < 90°.

Find all values of x in the range 0° < x < 360° satisfying

8sinx + 15cosx = 11.

Find the greatest possible value for k so that
8sinx + 15cosx =k

has solutions. Give a reason for your answer.

(0]

(71
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(a)  Find all values of @in the range 0° < 6 < 360° satisfying
8 cos20+ 6 =cos20+ cos 6. [6]
(b)  Express /15 cos@—sin@ in the form Rcos(8 + ), where R and o are constants with
R>0and 0°< ox <90°.
Hence find all values of @in the range 0° < 6 < 360° satisfying

JI5 cos@—sin9=3. [6]
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3. (a) Findall values of x in the range 0° < x < 180° satisfying
tan2x = 3 cotx. [4]

(b) (i) Express 21sin6 —20cos 6 in the form R sin (6 — o), where R and o are
constants with R > 0 and 0° < o: < 90°.
(i)  Use your results to part (i) to find the greatest value of

1
21sin6 — 20cosO + 31

Write down a value for 8 for which this greatest value occurs. [6]
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3. (a) Giventhat 8= 90° find all values of 6 in the range 0° < 6 < 180° satisfying
Stan26= 8cotb.

Give your answers in degrees, correct to two decimal places. [4]
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(a) Find all values of 0 in the range 0° < 6 < 360° satisfying

2cos 20 = 35sin%6 — 5¢os20 + cos 6 + 1. [6]

(b)) (i) Express12sing—5cos¢ inthe form Rsin(q) - oc) , where R and « are constants
with R > 0 and 0° < o < 90°.

(i)  Hence find all values of ¢ in the range 0° < ¢ < 360° satisfying
12sin¢ — Scos¢ =-2. [6]
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3.

(@)

(b)

Show that the equation
5cos26 + 7sin26 = 3sin26
may be rewritten in the form
atan20+ btan6+ ¢ =0,

where a, b, ¢ are non-zero constants whose values are to be found.
Hence, find all values of @in the range 0° < 6 < 180° satisfying the equation

5cos20 + 7sin26 = 3sin26. [6]
(i) Express \/gcosq)+ «/Hsinq) in the form Rcos(q) —a), where R and o are
constants with R > 0 and 0° < o < 90°.

(i)  Use your result to part (i) to find the least value of

1
\/gcosq)+x/ﬁsinq)+6 ’

Write down a value for ¢ for which this least value occurs. [6]
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(@)

(b)

The angle x is such that 0° < x < 180°, x #90°.
Given that x satisfies the equation 3tan2x + 16cot2x =0,
(i) show that 3tan3x—8tan2x +8 =0,

(i) find all possible values of x, giving each answer in degrees, correct to one decimal
place. [8]

Express 24 cos 6 — 7sin @in the form Rcos (6 + ), where R and « are constants with

R>0and0° < o <90°

Hence, find the range of values of k for which the equation

24cos0 —-7sin@=k

has no solutions. [5]
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(b) Use an appropriate substitution to show that

IJ—”V; [8]
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